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Magnetic Separation and Enrichment Method of Ultraﬁne
Vanadium-bearing Titanomagnetite in Panxi Region

Yang Zhaojun' Wang Fengyu' > Luo Rongfei’ Yuan Xiangyi'

( 1.Guangdong Institute of Resources Comprehensive Utilization State Key Laboratory of Separation and Comprehensive Utili—
zation of Rare Metals Guangzhou 510651 Guangdong China; 2. Guangzhou Yueyouyan Mineral Resources Technologies Co.
Ltd. Guangzhou 510651 Guangdong China; 3.Pangang Group Mining Co. Ltd. Panzhihua 617000 Sichuan China)

Abstract: Pangang Group Mining Company is the largest supplier for titanium concentrate in China
which has solved the technical problems of titanium recovery through scientific and technological innova—
tions. However the recovery rate of ilmenite below —0.038 mm is very low leading to the high content of —
0.038 mm titanium dioxide in tailings.In order to improve the recovery rate of vanadium-titanium magne—
tite this paper explored the magnetic separation enrichment effect of new ZQS high gradient magnetic sep—
arator for the ilmenite. When the feed grade of titanium dioxide of the new ZQS high gradient magnetic
separator is 11.47% and the content of —0.038 mm ilmenite reaches 88.89% the grade and recovery rate
of titanium dioxide can reach 20.19% and 83.56% respectively and the recovery rate of —0.038 mm il-
menite is 84.05%.The test proves that the new ZQS high gradient magnetic separator is very effective in
recovering ultrafine ilmenite with very high grade and recovery rate of the concentrate.The technology of
magnetic separation is simple and has good industrial application prospects.
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Table 1 Main chemical compositions of the raw material of beneficiation %
TFe FeO Fe, 0, TiO, V,0; Cr,0, Ca, 0, MnO $i0,
14.06 12.06 7.55 11.47 0.076 0.0076 0.003 0.21 36.05
AL 0, Ca0 MgO P,0; Na, 0 K,0 S Co Ni
10.23 9.56 8.14 0.045 0.66 0.76 0.55 0.0166 0.096
2 TFe 14.06% Fe
Table 2 Compositions of major minerals % i 3 TiO,
TFe Ti0, -0.038 mm 88.89%
93.89%
2.86 56.68 8.13 13.22 3.30
19.53 33.33 32.64 51.04 86.90 °
1.12 54.34 3.05
76.49 14.65 56.18 1.45 9.80 2 ZQS
100 100 100
2.1
7 6-7
3 S
Table 3 Particle size distribution of raw ore
TiO, TiO, ,
o7
/mm 1% 1% 1% 1% 6 ]
+0.074 1.56 2.08 0.28 100.00 1
-0.074+0.045 3.89 4.95 1.68 99.72 )
-0.045+0.038 5.66 8.41 4.15 98.04 o 1 5
-0.038+0.020 64.36 13.05 73.23 93.89 4 7
-0.020+0.010 14.73 10.55 13.55 20.67
-0.010 9.80 8.33 7.12 7.12 6 °
100 11.47 100 10
I. 2 3
TiO, 11.47%; 11
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Fig.1 Structural schematic diagram of ZQS high gradient magnetic separator
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1) o Table 4 Experimental results of excited magnetic
. current conditions
2 o
) /A 1% 1% 1% /%
ZQS 600 36.02 21.22 66.65 5.98
4 700 43.75 20.42 77.88 4.51
800 47.47 20.19 83.56 3.59
3) ° ZQS 900 53.35 18.64 86.70 3.27

PLC
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800 A
TiO, 11. 47% TiO, ~0.038 mm 84.05% -
20.19% TiO, 3.59% 83.56% o —0.038 mm 87.62%
o TFe 21.75% .TiO, 20.19% .S 0.830%
5. TFe.TiO, 0
S 4
Table 5 Particle size distribution of concentrate
by magnetic separation 1) ZQS .
_TiO, TiO, TiO, R R .
fmm % 1% 1% 1%
+0.074 1.25 3.83 0.24 70.04 °
~0.074~+0.045 438 6.42 1.39 69.32 2) ZQS ~0.038 mm
-0.045~+0.038 6.75 11.66 3.90 78.49 .
-0.038~+0.020 63.62 24.14 76.07 86.80 TIO2
~0.020~+0.010  14.66 16.78 12.18 75.14 11.47% —-0.038 mm 88.89%
-0.010 9.34 13.45 6.22 73.05 . .
100.00 20.19 100.00 83.56 Ti0, 20.19% Ti0,
83.56% -0.038 mm 84.
5 05% -0.038 mm
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